Little is known about the psychosocial factors that might impact the functioning ability of heterosexual men living with HIV. We examined positive and negative coping, social support, and HIV stigma as predictors of physical and global functioning in a cross-sectional sample of 317 HIV-infected adult heterosexual male patients recruited from clinical and social service agencies in New York City. Study participants were primarily minority and low income. Sixty-four percent were African-American, 55% were single, and 90% were 40 years of age or older. The majority had long-term HIV (LTHIV), with an average duration of 15 years since diagnosis. After controlling for participant characteristics, structural equation modeling analyses revealed that positive coping and social support had a significant positive direct effect on global functioning, while stigma had a significant negative direct effect on global functioning. The physical functioning model revealed that negative coping and HIV stigma had significant negative direct effects, whereas social support had a significant positive indirect effect. Age and duration of HIV diagnosis were not associated with physical and global functioning. In conclusion, we found that heterosexual men living with LTHIV who have ineffective coping, less social support, and greater stigma have reduced functioning ability. Study findings have implications for developing interventions aimed at increasing and retaining functioning ability with the end goal of improving successful aging in this population.
Introduction
People living with HIV (PLWH) have reduced functioning ability and are at increased risk of functional decline even at younger ages (Desquilbet et al., 2007; Effros et al., 2008; Onen & Overton, 2011) . While recent research on HIV and functioning ability that was mainly focused on gay men suggests an important role for psychosocial factors, such as coping skills, social support, and HIV/ AIDS stigma (Lyons, Pitts, & Grierson, 2012; Lyons, Pitts, Grierson, Thorpe, & Power, 2010; Rosenfeld, Bartlam, & Smith, 2012; Slater et al., 2013 Slater et al., , 2014 , less is known about the impact of these factors on functioning ability among PLWH who are heterosexual, or who are living with long-term HIV (LTHIV) infection. Coping is a selfmonitoring effort directed at reducing the adverse consequences of stressors (Compas, Connor-Smith, Saltzman, Thomsen, & Wadsworth, 2001; Connor-Smith, Compas, Wadsworth, Thomsen, & Saltzman, 2000) . Two categories of coping that can be useful for research on PLWH are positive copingengaging with the source of stress and adapting to the situation, and negative copingdisengaging through avoidance and denial. Generally, using positive coping is associated with less depression, and using negative coping is associated with more depression among PLWH (Rodkjaer et al., 2014; Varni, Miller, McCuin, & Solomon, 2012; Yeji et al., 2014) . Low social support among PLWH can translate into negative HIVrelated health outcomes, including mortality (Ashton et al., 2005; Greysen et al., 2013) . Since social support can provide resources that help individuals perform daily tasks (Shippy & Karpiak, 2005) , it should also be associated with improved functioning ability. PLWH often experience HIV/AIDS-related stigma, which can isolate them from supportive networks (Sayles et al., 2008) .
The present study tested a coping, social support and HIV stigma model of functioning ability in a sample of adult heterosexual men living with LTHIV. A better understanding of the risk and protective factors could inform the development of more effective interventions to improve and retain functioning ability of heterosexual PLWH.
heterosexual African-American and Latino men with selfreported HIV/AIDS, recruited through a random sample of 76 health and social services agencies in Harlem and the South Bronx, NY, from 2011 to 2012. Eligibility criteria were: (1) male, (2) HIV-positive by self-report, (3) aged 18-60, (4) conversant in English or Spanish, (5) selfidentified as heterosexual, and (6) had vaginal or anal sex with a woman in the last three months. All participants signed an institutional review board approved informed consent form and were compensated $50 USD. Structured quantitative interviews were administered in either English or Spanish by trained bilingual interviewers using computer-assisted personal interview software (QDS version 6.2.1, Nova Research) in a private office.
Outcome measures

Physical and global functioning
The Revised Functional Assessment of Human Immunodeficiency Virus Infection (R-FAHI) quality of life instrument was used to examine functioning ability outcomes (Peterman, Cella, Mo, & McCain, 1997) . Two R-FAHI subscales were measured: (1) physical functioning ability (7 items selected from 12), which taps into a physical functioning construct incorporating pain, fatigue, and illness; and (2) global functioning ability (7 items selected from 13), which encompasses work and life satisfaction, ability, motivation, and contentment. Cronbach's alpha reliability analysis showed that the scales were internally consistent, with values of 0.83 and 0.81, respectively.
Predictors
Manifest variables included age and years since diagnosis. Latent variables were measured using the following scales: Coping with HIV: Concerns and Coping with HIV Scale (Jenkins & Guarnaccia, 2003) contains 22 items measuring the frequency of thoughts, feelings, and behaviors in response to receiving an HIV diagnosis. A subset of 17 items were selected and categorized as either positive coping (11 items) or negative coping (6 items). Cronbach's alpha values were 0.89 and 0.67, respectively. Scores on the two factors were not highly correlated (r = −0.09, p = 0.08). Social support: Revised Lubben Social Support scale (Lubben & Gironda, 2004) contains 12 items assessing the numbers of friends and family members with whom respondents are in contact, and with whom they have close social ties. Cronbach's alpha was 0.81. HIV-related stigma: We adopted the HIV Stigma scale (Sayles et al., 2008) using 12 items to assess internalized stigma related to being HIV-positive. Cronbach's alpha was 0.82.
Covariates
The following covariates were included in all models: race/ethnicity, level of education, employment status, marital/relationship status, stability of housing, current drug use, and self-reported CD4 levels from their most recent CD4 test.
Statistical analysis
We developed structural equation models (SEMs) to assess physical functioning and global functioning conceptual models (Figure 1) using Mplus (version 7.22) software, with maximum likelihood estimation and unstructured correlation matrices. Regression-based single imputation was used to remedy <1% missing data. Results of sensitivity analysis comparing models with and without 
AIDS Care
imputed data were similar. No multicollinearity was revealed among independent variables based on variance inflation factors. Final models were selected based on theoretical soundness and empirical support from the literature.
Results
A total of 314 heterosexual men who reported HIVpositive status completed the assessment (three enrollees had mostly incomplete data and were removed). Table 1 presents participant characteristics. The correlation between the two latent outcome variables, physical functioning and global functioning, was modest (r = 0.17, p < 0.001).
Model of physical functioning
As shown in Table 2 and Figure 2 , higher levels of negative coping and stigma were associated with lower levels of physical functioning. In addition, social support had a significant positive effect on physical functioning, 
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but only indirectly through HIV-related stigma. PLWH with higher social support tended to report less HIVrelated stigma, which in turn led to better physical functioning outcomes. Age and years since HIV diagnosis showed no evidence of an association with physical functioning, although each was related to positive coping. Contrary to our conceptual model, positive coping did not have a direct effect on physical functioning. None of the covariates were significantly associated with physical functioning.
Model of global functioning
As shown in Table 3 and Figure 3 , positive coping strategies and social support had significant positive direct effects and HIV-related stigma had a significant negative direct effect on global functioning. Social support also had a significant indirect effect on global functioning through stigma. PLWH with greater social support tended to report less HIV-related stigma and more reliance on positive coping strategies, each of which were associated with better global functioning. Years since HIV diagnosis was associated with poorer global functioning indirectly through positive coping. Those living with an HIV diagnosis longer tended to rely less on positive coping strategies, which in turn had a deleterious effect on global functioning. There was no evidence of a direct or indirect effect of age on global functioning. Contrary to our conceptual model, there was no evidence of a direct effect of negative coping on global functioning. Use of illicit drugs in the past six months, the only significant covariate in the model, was associated with poorer global functioning.
Discussion
Results suggest that greater social support and coping skills, and less HIV-related stigma may help to improve or maintain functioning ability among heterosexual male PLWH. While generally consistent with previous research on PLWH (Breet, Kagee, & Seedat, 2014; Slater et al., 2013; Varni et al., 2012) , our results also revealed that the relationship between social support and physical functioning was mediated by stigma. Those with higher social support tended to report less HIVrelated stigma and higher physical functioning. Considering that social support plays an important role in the lives of PLWH, this finding should be further investigated. Previous research shows that greater social support is associated with less perceived stigma among PLWH (Galvan, Davis, Banks, & Bing, 2008; Vyavaharkar et al., 2010) . PLWH with higher levels of social support feel more positive self-appraisal which may reduce their feelings of stigma (Pitts, Grierson, & Misson, 2005) . The study also demonstrates the importance of coping skills on the relationship between social support and functioning ability as this relationship was mediated by individual differences in coping skills. While age and years since HIV diagnosis were not associated with functioning ability, older age was associated with greater positive coping, and more years since HIV diagnosis was associated with less positive coping. Aging may be associated with an increase in positive coping due to aging-related maturity (Aldwin, 1991; Hamarat et al., 2002) ; however, age has also been associated with negative coping (Brennan, Holland, Schutte, & Moos, 2012) as explained by age-related efforts to conserve energy, and a decline in active confrontation. 
